Immunological and vascular characteristics in cavernous sinus meningioma.
It is difficult to treat cavernous sinus (CS) meningiomas because of their complex vascular and neurological structures. Recently, immunotherapy has become an attractive therapeutic modality, but the role of tumor immune microenvironment is yet to be investigated for CS meningiomas. In the current study, these molecular and histopathological characteristics were examined in CS meningiomas. The present study used twenty-eight meningioma tissues arising in two different locations (8 CS and 20 convexity meningiomas). Immunohistochemical analyses were performed with CD3, CD4, CD8, Foxp3, CD163, PDGFR-β, VEGF receptors 1 & 2 (VEGFR-1, VEGFR-2), VEGF-A and HIF-1α. Quantitative polymerase chain reaction (qPCR) was performed to assess the expression of Foxp3, VEGF-A, CD163, VEGFRs-1 & 2 and HIF-1α. The numbers of different tumor-infiltrating immune cells, such as immunosuppressive cells, were significantly lower in CS meningiomas compared with convexity meningiomas. Analysis of the vascular characteristics showed the vessels in the CS meningiomas were covered with PDGFR-β-positive pericytes and were negative or had only very low amounts of VEGFR-1 and VEGFR-2. However, most vessels in convexity meningiomas showed high VEGFRs expression and were not covered with pericytes. Immunohistochemical and qPCR analyses revealed that the expression of HIF-1α, VEGF-A and VEGFRs-1 & 2 was lower in CS meningiomas. Fewer immunocompetent cells were observed in CS meningiomas compared with convexity meningiomas. Lower expression of VEGF-A, VEGFRs-1 and 2, and the vascular structure may contribute to this specific immune microenvironment.